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Description 



DOOR TRIM PANEL WITH DUAL DENSITY 
BOLSTER ARMREST AND INTEGRATED 
COMPONENTS 

Field of the Invention 

[0001] The present invention relates generally to treatments for 
inner door panels for vehicles and, more particularly, to 
integrating various components into a door trim panel. 
Background of the Invention 

[0002] The interior appearance of an automobile is but one con- 
sideration when purchasing a vehicle. Interiors are often 
given treatments that provide an increase in perceived 
value while allowing a person to differentiate one manu- 
facturer from another. Efforts to reduce costs by removing 
even the most seemingly insignificant interior details have 
been met with adverse reactions from consumers. 

[0003] Current interiors trend towards fluid, wrap-around 

styling. Hard angular metal and plastic surfaces have been 



replaced by softer, rounded, padded or cushioned sur- 
faces covered by various textiles. The inner panel of a ve- 
hicle door, or the side towards the passenger compart- 
ment, is one area that typically receives treatment. 

[0004] Generally, a vehicle door is constructed by welding inner 
and out panels together to form the door. A cavity defined 
by the inner and outer panels houses a window track for 
raising and lowering a window and a latch mechanism for 
opening and closing the door. A motor and a window reg- 
ulator may also be housed when a vehicle is equipped 
with power windows. Similarly, a lock and a solenoid may 
also be housed when a vehicle is equipped with power 
door locks. Likewise, a side impact bar may be housed. 

[0005] a treatment is placed over the inner panel of the door to 
provide a finished appearance, hiding the track, latch 
mechanism, motor, window regulator, lock, solenoid, side 
impact bar, etc. The treatment of an inner door panel typ- 
ically includes a plurality of separate components with 
each component having a separate function. The compo- 
nents often include a door trim panel, sound absorber, 
water barrier, armrest, map pocket closeout, side impact 
blocks, etc. Switches mounted in a switch bezel for con- 
trolling the operation of the motor and solenoid may also 



be attached to the door trim panel. A map pocket may 
also be attached to the door trim panel. 

[0006] The components are typically assembled together and at- 
tached to an inner door panel by several different conven- 
tional processes including adhesives, heat staking, sonic 
welding, fasteners, etc. While such conventional processes 
may provide a desired appearance and functionality, the 
use of such conventional processes introduce their own 
drawbacks. For instance, the use of multiple components 
increases costs. Further, the components require assem- 
bly adding numerous steps to the assembly process. 
Moreover, the use of multiple components results in a 
comparatively heavy door trim panel, thereby increasing 
the weight of a vehicle. 

[0007] Therefore, there exists a need in the art for a door trim 

panel that integrates various components without signifi- 
cantly increased cost or complicated assembly and with 
reduced weight. 
Summary of Invention 

[0008] The present invention provides a door trim panel includ- 
ing a dual density bolster armrest and integrated compo- 
nents. To this end, and in accordance with principles of 
the present invention, a door trim panel includes a cover 



stock, an armrest coupled to the cover stock and having a 
first density, an upper energy absorber that also acts as 
the door bolster disposed above the armrest and having a 
second density higher than the first density, and a lower 
energy absorber disposed below the bolster and having a 
third density higher than the first density. 

[0009] | n a preferred embodiment, a cover stock is shaped to 

form a cavity. A first portion of the cavity associated with 
an armrest is filled with foam, such as expanded 
polypropylene beads, to a first density while second and 
third portions of the cavity associated with upper and 
lower energy absorbers are filled, preferably with the 
same beaded foam material, to second and third densi- 
ties. The second and third densities are both higher than 
the first density. 

[0010] By virtue of the forgoing, there is thus provided a door 
trim panel that integrates various components without 
significantly increased cost or complicated assembly and 
with reduced weight. 

[0011] various additional objectives, advantages, and features of 
the present invention will become more readily apparent 
to those of ordinary skill in the art from the accompanying 
drawings and description thereof. 



Brief Description of Drawings 

[0012] pig. 1 is a perspective view of door trim panel fastened to 
a vehicle door and constructed in accordance with princi- 
ples of the present invention. 

[0013] pig. 2 is a cross-sectional view of the door trim panel of 
Fig. 1 taken along line 2-2 of Fig. 1. 

[0014] Fig. 3 is an enlarged perspective view, partially cut away, 
of an alternative door trim panel including a map pocket 
closeout. 
Detailed Description 

[0015] Referring first to Fig. 1, a door trim panel 10 constructed 
in accordance with a preferred embodiment of the inven- 
tion is shown fastened to a vehicle door. A vehicle may be, 
for example, an automobile, a truck, or an aircraft. More 
specifically, door trim panel 10 is shown fastened to the 
inner steel sheet metal of a door 12 of a body 14 of an 
automobile 16. However, those of ordinary skill in the art 
will appreciated that a door trim panel 10 may be used on 
other doors such as, for example, sliding doors, hatches, 
etc. Further, those of ordinary skill in the art will also ap- 
preciate that door 12 may be constructed of other materi- 
als such as, for example, aluminum or a composite, such 



as fiberglass or carbon fiber. 

[0016] Referring also to Fig. 2, a cross-sectional view of door 
trim panel 10 is shown. Generally, door trim panel 10 
comprises a cover stock 18, an armrest 20 coupled to 
cover stock 18 and having a first density, and an upper 
energy absorber 22, which also acts as a door bolster in 
the preferred embodiment, disposed above armrest 20 
and having a second density higher than the first density. 
A lower energy absorber 24 is disposed below armrest 20 
and has a third density higher than the first density. 
Preferably, cover stock 18 extends over both armrest 20 
and upper energy absorber or door bolster 22. 

[0017] M 0re specifically, and in a preferred embodiment, cover 
stock 18 is formed or shaped from a textile or a cloth, a 
vinyl or polyvinyl chloride (PVC), or a thermoplastic olefin 
(TPO), each having a polypropylene foam backing. Cover 
stock 18 creates a decorative, textured, outer surface for 
passengers occupying passenger compartment 26 of au- 
tomobile 16. In other embodiments of the invention, cover 
stock 18 may be shaped from other suitable materials. 

[0018] Further, armrest 20 may be molded of foam and coupled 
to cover stock 18 to provide a soft, cushioned, compress- 
ible feel to an armrest 28. In a preferred embodiment, 



armrest 20 may be molded from expanded polypropylene 
beads to densities ranging between approximately 30 and 
45 grams per liter (g/l), and more preferably between ap- 
proximately 35 and 42 g/l. In other embodiments of the 
invention, armrest 20 may be molded from other suitable 
materials. 

[0019] | n a preferred embodiment, upper energy absorber 22 and 
lower energy absorber 24 may also be molded of foam, 
such as from expanded polypropylene beads. In other 
embodiments of the invention, upper energy absorber 22 
and lower energy absorber 24 may be molded from other 
suitable materials. Molding upper energy absorber 22 and 
lower energy absorber 24 to second and third densities, 
respectively, allows for separate and distinct energy ab- 
sorbers for passengers occupying the passenger compart- 
ment 26 in the event of a side impact. 

[0020] For example, it is known that the center of mass for a 

male passenger seated in the passenger compartment of 
an automobile is generally located on the passenger's 
torso at approximately chest level, while the center mass 
for a female passenger is located at approximately hip 
level. Thus, the second density for upper energy absorber 
22 may be optimized for male passengers, while the third 



density for lower energy absorber 24 may be optimized 
for female passengers. 
[0021] | n a preferred embodiment, upper energy absorber 22 and 
lower energy absorber 24 may be molded from expanded 
polypropylene beads or other expanded polyolefin bead 
foams using a steam chest process to densities ranging 
between approximately 35 and 60 g/l. More preferably, 
upper energy absorber 22 is molded to densities ranging 
between approximately 45 and 55 g/l while lower energy 
absorber 24 may be molded to densities ranging between 
approximately 40 and 50 g/l. Thus, the preferred embod- 
iment optimizes upper energy absorber 22 and lower en- 
ergy absorber 24 for male and female passengers, re- 
spectively. 

[0022] | n accordance with another embodiment of the present in- 
vention, the second density for upper energy absorber 22 
and the third density for lower energy absorber 24 may be 
substantially equal. Such an embodiment provides a simi- 
lar energy absorber for male and female passengers in a 
side impact collision. 

[0023] jo mo |d d oor trim panel 10 from expandable polypropy- 
lene beads a conventional steam chest molding process 
may be used. In such a process, cover stock 18 may be 



shaped to form a cavity. A first portion of the cavity asso- 
ciated with armrest 20 may then be filled with foam, e.g., 
expandable polypropylene beads, in a first density. Next, 
a second portion of the cavity associated with upper en- 
ergy absorber 22 may be filled with foam in a second 
density higher than the first density. A third portion of the 
cavity associated with lower energy absorber 24 may then 
be filled with foam in a third density higher than the first 
density. 

[0024] Turning now to Fig. 3, an enlarged perspective view, par- 
tially cut away, of an alternative door trim panel 30 is 
shown. Similar to door trim panel 10 shown in Figs. 1 and 
2, door trim panel 30 includes a cover stock 34 and an 
armrest 36 coupled to cover stock 34 at a lower portion of 
cover stock 34. Armrest 36 has a first density in accor- 
dance with the invention, and preferably as described 
above. An upper energy absorber 38, which also prefer- 
ably serves as a door bolster, is disposed above armrest 
36 and has a second density higher than the first density 
in accordance with the invention preferably as described 
above. A lower energy absorber 40 is disposed below 
armrest 36 and has a third density higher than the first 
density, preferably as described above. As shown, cover 



stock 34 preferably extends over both armrest 36 and up- 
per energy absorber 38. 

[0025] More specifically, door trim panel 30 includes a map 
pocket closeout 32. Map pocket closeout 32 may be 
formed in lower energy absorber 40. For example, placing 
a cover stock 42 in the molding process may form map 
pocket closeout 32. Similar to cover stock 18 in Figs. 1 
and 2, cover stock 42 may be a textile or a cloth, a vinyl 
or polyvinyl chloride (PVC), or a thermoplastic olefin (TPO). 
In other embodiments of the invention, cover stock 42 
may be shaped from other suitable materials. In still other 
embodiments of the present invention, a cover stock 42 
may not be used. 

[0026] while the present invention has been illustrated by a de- 
scription of a preferred embodiment and while this em- 
bodiment has been described in some detail, it is not the 
intention of the Applicants to restrict or in any way limit 
the scope of the appended claims to such detail. Addi- 
tional advantages and modifications other than those 
specifically mentioned herein will readily appear to those 
skilled in the art. This has been a description of the 
present invention, along with the preferred methods of 
practicing the present invention as currently known. How- 



ever, the invention itself should only be defined by the 
appended claims, wherein we claim: 



